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1 

asccon>n-^ (m#s&2S) ©ma* 

ft*ttltflfcU¥lt&, BilE&3>A-*©tH£mi&£ftr 

[M*g2] 3Sj«tBfiE«£EOia*C«UIT4AC/D 20 
C3WX-*, »*v»t4tt«teSf£«EE©*aKe*»T 
5DC/DC3>A-3'£8S»6'U HftSWtH^S: 

->7fAl:*V>T, &3>A-*©ffiA€JE£tfcfflbT 
Cfta*i3?£f^CfcS*5fc#3>A-*©ffla*ffi«*! 
W*«E*H*Rt, #3>A-*©tH*«»E&fcttl 

E«*«©fflA«*e#fctf*J:5fc#=i:'A , -3'*ili! a? 
M*a3] ii#g2©fte«EEfifi#Ric*v>T. & 

-*©aa««fc*l±*&T**H«W:j\ *-©^£&< 
T =fc 5 fc 3 > n-9 ©SE tf* A 5 K Ufc !l t 

[M£*4] £ft««£fgl©3;&>nxK:8sKU 8 
3t >AX i O 2SEA# SfcTBSfEfcXaWfcSfSESgS 
ttftMEU &g^S§©it*&ai;tj£fl!2©3^>AXtc 

*fc*«-r«DC/DC3Wt-**»HMEU 83 
>A-*©Bffiffl#£m3©3 ; E>AX{::8igSU gj3 

t > AT. &^ L.TS»©ft#lCitijfE€* ftftftf « ± ^ 

M*£5] «ft©3>n-**>S©tti*£M*J88fcL 
TfttflC&tt-rsfciKS'T.T-ACfe^T. ffE3>A- 
*©^£«»lfe£h<t:Lfclr. StJ!«Mrr*3WC-3r 
©&k£. (2 + 2h) ^k£ (8 + 2h) fcS&l&S: 
Hfif* J: "5 5 tc bfc C t *»«fcT*«H-> 

XtA. 40 

nt*g6] *«©««x^x*8«fctBi««a&#*& 

IWaaBlr-fX^lftBftiEftO^Ir-^fc^ft. mi© 

lw^x^-t. BtnH^i©^7T^-^SSS:<@»«? 
3 ftfcfg 2 ©? 5X ^-ICftStCS* SAWST 2 © 
3*>;aStU ^©»2©3^>A'XtC«ft©3> 

/t-**«»u »JHflsbfc=tt>AX(;«kD«*©S 
mmmD **©a«^x*8«fc*«*Aft«» so 



ftg8¥7-l 94118 

T*«&©3>A-*£WT5mE->X5 1 Af;:i3V>T. 
IWEaft^^X^MtlHtoy^^lC^Jt, ^1© 

y^-^caasftirr am ©3 

?5X*-K:«A«#M&-r*Si3©3*>nx£#U 

^©i3ltx^ (x=8ft) ©PSBfl:Ufc3^>A7.S 
RttTg fc iSf &© 3 ^ > AX CffiSc© 3 > A'-* 
IT. m*©8££fT5>£t£fti8<tT£»!I->X:r 
A. 

[»J$B8] IS^6t*^T. SutEsS 1 2 ©3 

Xfc±0«a©g3£fr5;i£4^it-5«ifi->Xx 
A. 

*>/*X©55*l^?>F««Ck:x-;C*RW-*i:#K: 
11CD3€ > AX © fc: a.-X©$S£i! 2 ©3 ^ >AX 
©ki-X£S,fc0/h3<bfcr££ift«£TSS8i-> 
XrA. 

[MtSlO] »*5I6C*V>T, ffJESglKtf»2© 
3*W*X©3*#y5>F«fc*a©tt»&*»r'rs 
X-f y ?«attA: E t&#afrS«!lgv'X7 1 A. 

1 1 3 mxm 6 \z&^r, utiESfs 1 ?& 2 © 

3*>AX©y7>F(Hi:#^7>HfflS:3>x>U-T 
[1S#S12] »#B6te*Vvr, KrEmi©3t>A 

[sH^9 1 3 ] «*B6fci3HT, itrEmi©3^E>A 
X£fix£g&£-f •5i:8Xx»D«Mx't'X?8B£ 

»iiUT«*©g§?£ff o z. t ztomtTzmmisZT 

A. 

[1»#J®14] |t*«6lCi3V>T, WESfliw^x* 
-©«« x £g&<hT& 1 8 x x«E«l/fcC 
fr?)«jE->XxA. 

[»^1S] »*?|6fc*^T. BtJEam-r^Xfg 
ICEStSr-i'CHy h^f|6j«mi^7X^-t|g 
SB2^7X^-(cm2tf7 h. &agn^7X 

•5®S->XtA. 

[ai*Jti 6i «»©«^x-< xi7Ssa^s»©MW 

[HKlCiS»Ea*&tti(i&TS«»©3 >A-^&#T5S 
SvXrA^^T, StlElKStr^X^SBStmSfc© 

^&ft*&-T2>m 1 ©3^ >AX^5>fi£^m 1 ©i^7X^ 

7X^-tttatm*S:«*&TSm2©3t>AXSW 
L, C©^2©3^>AXIC«»©3>A-5'S:»i^ 
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[»#B1 7] «*OftWft*f 

©D C/D C3 >A-*s*rf53 >n-9 
Rtra»©»ffi»£«*©3?ffi«»&^fc0. fiiffEii# 
^-^"i:3>A'-^^;>-yi:C0K. Rtf£S:©3> 
A-*fc«*©WMBfc©W. 3 6lc£i!c©&iftg&<h«l 

»©£««iK©iB!&-£n-? f n4>&< tti-oat>A' 

fA. if 

J:5(cLfclfi©*$2feSlfiIK(cA*U. -twffl* S3 
[Sf*^19] B#« 1 8 KMSWT, i&EX-f *>?>9 

[«#B2 0] 8C*V>T, Mi£&X«&ffl© 

^;>7 * 7- FJ£©DC/DC 3 >A-^©JB 1 ©X 
-f y?>^ifST<t:Sf§2 ©X-f -y^>^?©«Mit&S 
^«>^ ttcjcrj, &XSMS©****»T**5fcU 

S9E ; E-^^;>-yt3>A-^^;U-7*© 

iw*«»©*ant>nxT?«iRT«t*c, m&©3 
>a-^ tai!t©iisfE«is&-tn^nd>^< tfc-o© 
#a©3*wu-eflM*UT, mtio&gzTToztz 

^-7"IC«*£^if&T^»*^2©n>A'-^&fi»: 40 
=rrS3>A-*^-7\ Rtf«&©&SEgB<t£3Sc© 

;p-7"©W*«»©*antw?XT?8SiBrr4t*C. 
tt»©3>A-^t«*©8Slt8B*^<t'6>-t?©* 
l«D3t>/UT«Rl/T, m*©gS*fTOC:i:S» 
»fr6H-J?«->XxA©«iS->7.T-A„ 

MHOlWBftKW] 
[0 0 0 1] 

[*«±©*UB*>»] *»«««»©*«=! 



ftB§¥7- 1 94118 

[0 0 0 2] 

[*£*©ttffi] a*©*»3W?-^tt. #M¥l-270 
743^&?B, #HH51-27415^S*#IBBB63-140632 

«©A*Sc#ib-n;MMBBB62-31371 *&flbW0&n 
TV*. 
[0003] 

D C 3 >rt-9<DMm&lKS>3 >/N*-^©M?iaiEJC5t: 

&©■?»***. 3>/x-**«swi.&» 
£©*MRjW*SiiT*Sir, «8tt©*ft*fj&«j$snTfc 

47, p 2 3-2 9 (1 9 9 2/1 1) TDC/DC3 

>K-9<Dmm&(i?m\z-oKT} c«, m?03>a- 

j»CtI/t5>X*. «RiHE©1MfltiBI3 (b), 
(c) t*TJ;5l:S3>A-?(Bi»6«liflU ■?■© 
¥^eCB3>A-*©S«££fott5¥i9*«E«« 

#3>n-3'*mcMiiiss«ufc^Jt©*-/t-7 

3««E*HP:£5C-Ctt** 3 >A-^ Lfc#&tt* 
©3>n-*©tU**flfo&i*K:fc-5©T. 43>/W 
©¥^«85«^<STtTU*3©T, **tt««S*ln 
Uftltntffe6ft^tC5S#3>/f-^©»«E*tfiT 

>/t-*©***ft#fc'&'3 <t 5 fc#B"*"*»»Wfi5* 
T&ofc. ^--A*-7D-^S;ttia^©<fc5fc# 
3>n-**M#Jfe«T*©*Tfc?), «8E/t7>Xtt 
#3>A-*©*aE<J -y5^-T*IiSSn^©*r* 

[0 0 0 4] *&, 358fEA*fflI©**BS:#lHlK^glgS 
[0 0 0 5] *56W©*fc«a«tt, ttoaww 

[0006] tit, *%^©m2©g««, a&mx-fx 

*8««©«S5'*7 l A£UTftfitt£«MBttft|fl)±S 

[0 0 0 7] *»9!©3l3©B«tt, ±GW6 

l,T©/MBfl:§B5 CI b 
[0 0 0 8] 

[fSjg£#&-r*fca©^&] ±gS±«:SSWtt. ®Sc 
©3>A*-^ (m**«ia§) ©ffl*titW»«LTjlW 

■c, &3>/t-^©Hi*fi85s*m-r5ai«*tii^s 

fc, WIB*«[ttffl#9!J:D#6ns#3Wt-^©ai* 
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*®%.itz\t\z&K>m8L-?%. 

[0 0 0 9] l©3*>AXfc8SR 

E©iitiJf!ic£ftT£D c/D C a >a*-* &8&EE 

U K3>A-*0*ffiffla£3S3©3t>AXK:«HK 

■f -6 «fc 5 ftfcjSf- UTajffiT*. 
COO 1 0] *&±E*2©I«tt, IMtoWl?^^ 

Sag^XxACfeWr. ffiiE«St^>i'X:?gB£«&© 

©3t>/Uj5^^Sl»i'7XJ'-t, WESfll© 
99X9 - jWUMMM* S n&* 2 © £r ?X * - 

3^>AXfc«»©3>A- : $'£a&RU HMHfcUfcn 

BATS. 

[0 0 11] S6K:±eSI3C!)BWtt, £ft©£ffi«S 
*6**»«»*aUT«ltU #S8fE£ tlfc flirt £ & 

SfE«SO*$&Bfe§-r * J: 5 1 Lfe 1 <@©**5fe«5I«& 

cm* sisafc-r « «t ^ c nit c t fct o sat «. 

[0 0 12] 

[fWBl ifc*I»*«j**-*±E*RfcJ:fttf> #3 
>A-* ©tBrt*S{ttM?i|jWE l/TV> S 3 >A*-3' ©<p 

■v-$r±ttt.mwLmzGibi*z£o\zmw-2ti^ s«© 

/jN3^3>A-^©«Sf£»*9JBU *-*lK:<k &«»£©* 

A*7>XTS. ~©fc*. aUHaEl/rw&nw?-* 
©S&1~2##< UTfeWli. *<&3>/t-*jWR|* 
bTfflfl«*#*fcftoTb£oTfc»0©3;/A--* 

y *3eUfc«8t/t7>XI!WP*fT5Ilt 

[0013] t>9-^©?atcintf, ®k->x 

fASMt 5«*©gifc**tt^n©Am:frS»::*v> 
T*ji©3*>AXTffii^r^Ct(tJ;0. &S£©ft 
»*«*4l/Tt>, 5*©»tft#*St©IW<C**Mfil 
(ff£8cBSc£hiTSfcE*»k£ (2 + 2h)£k 
g(8 + 2h) fTS) fcfcfctffcilfcCfcO yXfA 
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[0014] *fc»2©awtaj«r*±E^afcj:n 

-£>«»© 3 > A- 9 Lfc«»© 3 * > AX lc«fc 

oftRrr*;:i:K:.fc?K jzfttt&mtt4iM±r«s» 

[0 0 15] S6CSIS3©I«*ad6T*±E*ftfcJ: 

n«, 8s©£SE«K£gT*«£T<bi «©**&# 

J0 [0 0 16] 

0 1 fS#JPJ©-^ffi0iJ£^«^>XxA©7n y * 
^-?c&£„ ADc onSXiKSiAcSi^ &©£«££*« 
(c3EttT*AC/DC3>A-^ (SEEK) T**. 
con l~4ttADc ona>S0lS«EtH#S£fr£&Jt 
«:a«E«*Sai*-r*DC/DC3>A-3'^M?iJt4 
EEftStlT^*. DC/DC3>A-*c on 1-4 
©SS5ffl*ttJ£A«-**a©3^>AXBu3, Bu3 

a? [0 0 17] r^T, DC/DC3>/t-^c on 1~ 

4«> 7^-y-H^©3>A-^-e»^nTv^. * 

tlttAD c o n©atSffl*ffi3(Cit^J»iK3n^ h7>X 
TROl&ffli^'f yf=->^E?Mofc, h^>X©2 
acElcEEan*;?-**— FD1. D2t3-f;PL*»6 

mwLffi±m<o9'-i-*-\ t 'DP iti*t>£Mmmf&.2ti 

ffilC&S <t 5 fcX-f y?>9~m?Mo£tiit>m^Gsl\Z 
iOMflTSWWlelB-C**. fc*, ^©WWUISCC 

t. M^«Eaft&£3>A-*©#©g*E«E£«tn 

LT-e©fltttr#3 wc-^o««««jiafr* «t 5 cfw» 

T-5fcfc©ffl»«CLfl<A*3nTV>S. 
[0 0 18] ^C. WW@KCC©PM*H2±t3KW 
TS. H2I3, SI 1 Kl:fcttSlfflW3BC C 1 

*>©"?. 3>/^-*©fflrtEE©«ttMitC 
sl#OP7>:/OP 1, OP 2©-#CArt£n. OP 
7>^OPl, OP2©E0AAKttEE»CL!&tEE 
3ntV>5. 0P7>70P l©Hi^4^'f^— KD3 
40 *EI,TMEECLICEE3*ITV>*. 0P7>70P 
2©£nrtttS*PSiER f t3>A-3'm*€£EVsli:?5 

^•a-t>$n. -^©gttPWMiHigsicAftan*. -e-ut 

PWM@K*SW*Sn5m*©#Gslfc«fc (3H 1 ©¥ 
[0 0 19] V^S. ttWaBESnSDC/DCHWC- 

^ ©«-^fflnni2S c c i ~ c c k f4s^©<t 5 csasa n 

TV^©T, MW«CLCttfi»©3>A-^©*^-C 
«t>K^*«E«***an*^t»C^:*. fi£oT, &3> 

50 W^tC#3 >A-^tt#>«r«E*IW^fc2.©T, SA€ 
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go > n- 9 (ommtfty >7s vxmnz «t 3 cats ^ 

[0 0 2 0] *fc, «»0A«ft«*03>^-^*3 

[0 0 2 1] Hl©«fl6T?«*ta*»«*«5 
A(DDC/DCn>A-^^4-&-eMW3itebTft«rlC 
SSiE£ 1 5 A (3 >/t-*r 1 ^O^fimSSJi 3 . 7 5 A) 

■hf^o fcnwt-^Sfcrt-rsillRBflrt: 
[0022] lj^u te©3>;wi:t> 

±E»*«*il39«*n* J: 5 IC*# (=7.5-3.7 
5) fciBCTHI*«ED9«*«<ft«J:5fclll»an*C!) 
?> £##«BTte3 >/\*~* 1 -&<Z)#fiS*te 5 A\zM 

[0023] *t, **«©««t«**iCto2at 
S£*^^e: (0 3 (c) ) \m&<Dmmzrcf£mm& 

[0024] *fc % ®3 (b) ) oy^Rst 

&3 fcjWflf fi fc*«R«ttT#DR*r*R 

ffiR»£#Jtn?*fc<fc*. SoT, £(0#jCtt3>/t 

»««*t)T'biE1Kt»ff««HJ*tt<a*. -^»*&<h 

-f y J: D SW3 >/t-5> ft BR <k O^OST^ 

[0 0 2 5] *«?rrtt. HI. H2JC*ViTK9Bt& 



(5) ftlH¥7-1941 18 

not, 3 >;t-^^BLfc«'&t fef W»oS 
fir**. 

[0 0 2 6] *fc, 3>;t-^3W»l«UTt)»gfl3ftHR 

[0 0 2 7] ESI 10*R«Ttt«8WAc SjfcS 

©SERtRRfc**"*"* A C/D C 3 >/t-$r AD c 
10 on#l#t»©DC/DC3WWl:til»*S 
ftl&bTlr^^ #DC/DC3>n-^Oi9RJCAC 
/DCa S-tn^nS^T <b 

[0 0 2 8] H4tt**W©«0*R#!e«l/fc«»'> 

BlK*Jt*AC/DC3>/t— j^ADcon* 
*ftfflOR*0RRe 1-Re 3fc^tT*jSU 
KRSitlalRRe 1-Re 3 0«-A*atX«-ffl*<(HPH^ 

^ [0 0 2 9] fc*5, n^>/UBult^ISAcS 

C3>/WCon l-Conk0AWSi$n, 3 
t>/UB u 3 IC«3 >/\*— * Conl-Conk0ffl 

* tIJtOflflf L o 1 - L om)W*«SnTV^. 

[0 0 3 0] C<D&5\Z, RE^XtA**Ij£T*R»E 
(UK \Z& T *> 3 ^ > AX ViTftftlCftt IT £ £ t 

[0 0 3 1] *fc, H4 0«»i/XxA©«|j«fc45Vs 
T, 3^>/UBu 3C»SW#»0»ltW 

* ££3 >/t-^T^ftWS»afc*ICttWp x k =W 
f Xm#l*£T*J:3lcR^ttj!lK 3>A- 

R»h #1 Wpx (k-l)iWfxm# 

i&Bft 2 <D«£»W p X ( k - 2 ) f X mifititiLTZ 
£3 fcRSC fcfcJ: D»*T*S. 

[0 0 3 2] £fc> 3*>/tXBu2fcttttSn*»«ft 
iB^I^Wr^U #£a£TS£&fflllI]&<h3> 
40 ft-9(DM&hmC£v\ZW®&m&l<0&\Z\tWrx 

(a-l) £Wpxkj^4T*J;3fcR*£fcfcJt0 

HRlcttn >A-*iRR«0«P**R»« 1 fctfttt 
Wr x(a- l)£Wpx(k- DiWf Xm*%4t5 

[0 0 3 3] ms\t. ff$a:^Sch=l(D«^C03>;t 
-^©HJ««*k4:*AW (Wfxm) \Ztt?Z>£n> 
;t-*oM<fl (wpxk) (D^SItPcosi^^^ 

50 ^J»k^^<^^ < h^SJtP^ / >^<T^tJ, * 
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2co*£cD3>A-*<DM^l<ifek££Jlffi (Wfx 
m) £#T££3>A-*<^#§& (Wpxk) cd§ 

n«, (2 + 2h)^k^(8 + 2h) 0®H(CA^>« £ 

[0 0 3 4] 0 7 ^^0ffiO^ffl«t?iS>'XfA 

^>/UBu3^T>rX^ AC/DC3>A- 
*0ft#f$ftEB£^LT^3. AC/DCn>/W 

rmj&vtcmmz-- ? bpsi-p s k©tAAtt+«©3 
t>/UBU3pi, -ffl©3 : e>;UBU3f n:( 

pc2i^u muz-- v hmz^ytfp j 1 1 ~p j 

2 11CUTV^ 0 +ffl(On^>/UBU3pUj:*03 
^:>AXBU3 p 2£^LT3^:>AXBU3 1 p-B 
U3nplC&Jl£bT^£. [5imH-ffl!lC0n^E>AXBU 

3 f lte*CD3^>AXBU3 f 2^LT3€>/U 
BU3 1 f~BU3n f l£jg^LT^£o 

[0 0 3 5] fiB^tx^X^DUl l-DUlm« 

3^>/UBU3 1 p£BU3 1 f \ZV*Tv hDC 1 1 
-DC14i:^7^DJ 111-DJ14 lfccfcoTig 
IffiLTfcO, iHT^X^DUnl-DUnm^> 
/UBU3nptBU3n f fcyfry hDCn 1-DC 
n 4 t^yifD J n 1 1 -D J n 4 1 KcfcoTftttLT 

&*&^&<T*S. ft»«©3t>;UftBU3 1 P 

-BU3np <»mz%'m%mzk o awwc h 

3*>/txty$ry K 7^k:<fc*EfiKT*i«iB 

[0 0 3 6] H8ttH7T«L&**7 f -rXi'4:3>/t 

lt^5, ££Tten*>AX<7)fiffiffl«£KLT& 
3>/Wr»*l/ftil&^hPS l-PSk 
ooffl Attn^t >AX B U 1 JCifi»»«tB** J: 5 
>/tX«*V$ry hPC l~PCkfcU fBBa-y h 
WS^^P J 1~P J kfcl/rv>*. 3^WUBU 
1U*©3^>/UBU0 1-BU0 4S^LT3^> 
AX BUI l-BU12<hBU2 1 ~BU22fc8SRl/T 

[0 0 3 7] *fc % a&x^X^DUl 1-DUlmtt 
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3^>/UBUl 1 chBU 1 2fcV$-y hDCll-D 
C 1 4-£7ytfD J 1 1 1-D J 1 4 l-tioti 
ffiLTte*)* MfPDKCUl l-CUlmlintWU 
BU2 1 tBU2 2fcy$ry h C C 2 1 -C C 2 4 
^i/C P 1 1 - C P 4 1 "•tiotiibW^ fiS 

(H^A»**ft<"C**. ftfifflJonqEWtxSBUi 

1, BU12*BU21, BU2 2 <DflHC#«rtSW;: 
10 <tO-^con^>AXTh^y;^*i;&«^T : fo> ffi 

K SSfcn^wixtV^ry K :/5^K:J:*e«e 
[0 0 3 8] H9tt«©3>/t-?t»»Tf*Sl* 

>< X Z &#M t T**ifc*«rr * 3* >AX £ 

it? aft^W-^DUl 1-DUlm, DUi 1— D 

Uim, DUnl-DUnmlC»aU *:<D>f)V- 

^*^ttttTH*0«k5tEBSn&**Oi3^>AX 

BUI 1-BUlg, BU i 1-BUi g BU 

n l-BUngl:*8«. fi&ftx^X^DUl 1-D 
Ulmtta^f HD 1 1 1-Dlml^lt3€> 
AXBU lit. ^t-FDll 2-Dlm2^b 

T*iMt>;«Bui 2tcttttu sebumii 

3*>;«Bu l gi:Ml/tt*©«»*S»«. ffl 
O^-^O^x^X^DUil-DU Im, DU 

30 n l~DUnmt>PI«JC»10n^E>A*XBU i 1~B 

Uig BUn l~BUngtC*«rr*. ^n^iEffi 
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(54) POWER SUPPLY SYSTEM 

(57)Abstract: 

PURPOSE: To obtain a stable output without 
being influenced by a failed converter by a 
method wherein the largest output current 
among the output currents of respective 
converters is detected and the respective 
converters are so controlled as to have their 
output currents agree with the largest output 
current. 

CONSTITUTION: DC-DC converters Con1- 
Con4 are composed of forward converters. A 
control circuit CC detects an output voltage 
Vs1 and controls a switching device Mo with an 
output signal Gs1 to make the output voltage 
Vs1 a required value stably. The detection signal 
of a current detector Cs which detects the 
output current is inputted to the control circuit 

CC and a control line CL by which the largest current among the output currents 
of the respective converters which are connected in parallel with each other is 
detected and the respective converter currents are made to follow the largest 
current is connected to the control circuit CC. With this constitution, even if a 
failed converter whose output current is zero is included in the parallel 
converters, a load can be shared by the remaining converters while the failed 
converter is left as it is. 
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controlled to double with the biggest current value in the converter which is carrying out parallel operation, the current of the 
small converter of a current increases, the current of the big converter of a current decreases by that cause, and the current of 
each converter balances. For this reason, if the 1-2 number of the converters which are carrying out parallel operation is made 
[ many ], even if a certain converter breaks down and the output current becomes zero, the remaining converters can share a 
current respectively, without being influenced by the broken converter. Therefore, the fault detection and the changeover switch 
of each converter are also unnecessary, and stable current balance control can be performed. 

[0013] Moreover, by connecting two or more elements which constitute a power-source system with a common common bus in 
each I/O section according to another means Even if failure of each element occurs, by giving the relation (the number k of 
elements being made into <=(2+2h) k<= (8+2h) if the number of permission failures is set to h) it is related between the number 
of elements, and load-carrying capacity, power-source installed capacity of a system is made into min, and reliable redundancy 
operation can be attained. 

[0014] Moreover, according to an above-mentioned means to attain the 2nd purpose, by connecting with two or more common 
buses which hierarchized two or more magnetic disk drives and two or more converters which supply direct current power to 
this, redundancy and dependability improve and also miniaturization can be attained as the whole equipment. 
[0015] According to an above-mentioned means to attain the 3rd purpose furthermore, since a power-source system power- 
factor can be improved in one power-factor-improvement circuit even when requiring two or more AC power supply, the 
miniaturization of equipment can be attained. 
[0016] 

[Example] Hereafter, drawing 1 - drawing 3 explain this invention. Drawing 1 is the block diagram of the powet^source system in 
which one example of this invention is shown. ADcon is an AC/DC converter (rectifier circuit) which changes the alternating 
current from the source Ac S of an alternating current into a direct current con 1-4 is formed [ receptacle ] in four juxtaposition 
in the dc output from ADcon with the DC to DC converter which outputs stable direct current power, the dc output of DC to 
DC converters 1-con 4 is constituted so that Load Lo may be given through the common bus Bu3 common to the 
positive/negative of each, and Bu3g. 

[0017] Here, DC to DC converters 1-con 4 consist of converters of a forward form. A main circuit consists of a smoothing 
circuit which consists of a rectifier circuit which serves as a primary the transformer TR by which the series connection of it is 
carried out to the direct-current output side of ADcon side, and switching element Mo from the diodes D1 and D2 connected to 
the secondary of a transformer, and Coil L, and a capacitor C, and diode DP 1 for reverse current prevention. CC is a control 
circuit which controls switching element Mo by the output signal Gs1 so that output voltage Vs1 is detected and this becomes a 
predetermined value stably. In addition, in this control circuit CC, it is the current detector Cs. The control line CL for 
controlling so that the maximum current in each converter by which parallel connection was carried out to the signal which 
detected the output current is detected and the current of each converter follows that value is inputted. 

[0018] Next, the detail of a control circuit CC is explained from drawing 2 . Drawing 2 is what showed the concrete configuration 
of the control circuit CC 1 in drawing 1 , the detection value Cs 1 of the output current of a converter is inputted into one side 
of op amplifiers OP1 and OP2, and the control line CL is connected to other inputs of op amplifiers OP1 and OP2. The output of 
an op amplifier OP1 is connected to the control line CL through diode D3. The output of an op amplifier OP2 is compared with 
reference voltage Rf and the converter output voltage Vs1, and the difference is inputted into an PWM circuit And solid state 
switch Mo of drawing 1 is operated with the output signal Gs1 outputted from an PWM circuit 

[0019] Since each control circuits CC1-CCk of the DC to DC converter by which parallel operation is carried out are now 
connected like illustration, the highest current value in two or more converters will be shown in the control line CL. Therefore, 
since each converter has armature-voltage control respectively at the same time each converter is controlled to output the 
highest current value, the current of the converter by which maximum current was flowing falls, consequently it falls, the current 
of each converter is attached so that it may balance and flow, and the current balance in the parallel operation of a converter 
improves. 

[0020] Moreover, the system which connected two or more loads and two or more converters in common with the common bus, 
and gave redundancy can share a load by the remaining converters, without the reference value of current control leave [ in the 
case of this invention / the failure converter ] falling also in this point, although it is necessary to enable it to continue operation 
by the remaining converters as it is even if a certain converter breaks down. 

[0021] For example, the DC to DC converter of rated output current capacity 5A carries out parallel operation with the 
configuration of drawing 1 at four sets, and 15A (the assignment current of one converter is 3.75A) is supplied for the current to 
the load, and suppose that one converter broke down here. However, the variation on a property has not a little in the circuit 
itself which constitutes each converter, and the actual output voltage value has not necessarily become the same. For this 
reason, when one converter breaks down, the burden (7.5A) of a current will be transitionally placed on the largest converter of 
an output voltage value. 

[0022] However, since it is controlled by this invention so that the above-mentioned maximum current value flows to other 
converters, and output voltage becomes large according to difference (= 7.5-3.75), the assignment current of one converter is 
controllable by the steady state to 5 A. 

[0023] Next, in order to clarify more the difference between the description of this invention, and the conventional method, it 
explains using drawing 3 . The easiest conventional method ( drawing 3 (c)) merely carries out parallel operation of two or more 
power sources, is a method which is not controlled specially and is reading them with the overflow method. Since this method 
serves as an assignment current according to the impedance of each converter, current balance is also bad and its voltage 
variation is also large. On the other hand, if allowances are in a power supply, even if failure will occur to a converter and it 
leaves it as it is, it does not interfere. 

[0024] Moreover, the average current system of the conventional method ( drawing 3 (b)) is the approach of controlling like of 
doubling the current of a self-converter by making the average current of all converters into a reference value. However, since 
the current of that converter will serve as zero if the converter which is carrying out parallel operation of this method breaks 
down, the reference value which is the average will fall. When each converter is controlled according to this current, it becomes 
impossible and for a synthetic current to be equivalent to the load current fallen and demanded. Therefore, normal actuation 
becomes impossible even if this method is generous in [the remaining converters ] capacity, when a converter breaks down. A 

http://www4.ipdl.inpitgojp/cgi-bin/tran_web_cgi.eije 2007/04/05 



JP.07-1 941 1 8 A [DETAILED DESCRIPTION] 



3/6 ^-v 



failure detection circuit detects failure of a converter as this solution, and it is necessary to separate a failure converter from a 
circuit with a switch etc. 

[0025] This invention can share a load by the remaining converters, without the reference value of current control falling, even 
when a converter breaks down since the maximum current of each converter considers as the reference value of current control 
as explained in drawing 1 and drawing 2 . 

[0026] Moreover, even if a converter breaks down, a special circuit etc. is not needed, but if generous in [ the remaining 
converters ] capacity even if it has left the converter of failure, it excels also in the redundancy that normal operation can be 
continued. 

[0027] In addition, although ADcon supplies direct current power to the AC/DC converter which changes the alternating current 
from the source AcS of an alternating current into a direct current in the example of drawing 1 at two or more DC to DC 
converters by one set, an AC/DC converter may be formed in the preceding paragraph of each DC to DC converter, 
respectively. 

[0028] Drawing 4 is the block configuration of the power-source system in which other examples of this invention were shown. A 
place different here from drawing 1 divides the AC/DC converter ADcon in drawing 1 into two or more rectifier circuits Re1- 
Re3, and constitutes it and each input and each output terminal of rectifier circuits Re1-Re3 are in the place connected with 
the common buses Bu1 and Bu2 which are the common buses for power wiring further. 

[0029] In addition, the source AcS of an alternating current is connected to a common bus Bu1, and the input of two or more 
DC to DC converters Con1 - Conk is connected to a common bus Bu2, and the output of a converter Con1 - Conk and two or 
more loads Lo1-Lom are connected to the common bus Bu3. 

[0030] Thus, redundancy can be further raised by dividing into plurality using a common bus also in the rectifier circuit which 
constitutes a power-source system. 

[0031] Moreover, what is necessary is just to choose in the power-source structure of a system of drawing 4 , so that 
Wpxk=Wfxm may be materialized in order to have a full load by all converters, when capacity of each load connected to a 
common bus Bu3 is set to Wf, a number is set to m, capacity of a converter is set to Wp and a number is set to k. Here, even if 
one converter breaks down, when the several h permission failure whose system can continue actuation is 1, it can attain by 
choosing so that Wpx(k-1) >=Wfxm may be materialized. Moreover, the case with two permission failures can be attained by 
choosing so that Wpx(k-2) >=Wfxm may be materialized. 

[0032] Moreover, if capacity of the rectifier circuit connected to a common bus Bu2 is set to Wr and a number is set to a, it can 
attain by choosing the relation between a rectifier circuit and a converter so that Wrx(a-I) >=Wpxk may be similarly materialized 
for one permission failure. In the relation of three persons of a load, a converter, and the rectification section, it can attain 
similarly by choosing the number of permission failures of a converter and the rectification section so that 1, then Wrx(a-1) 
>=Wpx(k-1) >=Wfxm may be materialized. 

[0033] Drawing 5 shows the relation of the capacity factor P of the installed capacity (Wpxk) of all converters to the 
juxtaposition number k and the full load (Wfxm) of a converter of a case with h= 1 permission failure. If capacity P becomes [ the 
case where the number of juxtaposition is 2 ] twice a full load and the number k of juxtaposition becomes large, there will be few 
capacity factors P and they will end. Moreover, since the facility costs H of a converter become large in proportion to the 
converter number while they are proportional to the installed-capacity ratio P, a curve like illustration is obtained. The 
juxtaposition number k most economical than this drawing is 4-10 pieces. The relation of the capacity factor P of the installed 
capacity (Wpxk) of all converters to the juxtaposition number k and the full load (Wfxm) of a converter of a case with h= 2 
permission failures becomes like drawing 6 similarly, and the most economical juxtaposition number k is 6-12 pieces. The number 
of permission failures is gone into the range of h, then <=(2+2h) k<= (8+2h) from this. Thus, if the number of juxtaposition is 
chosen, a reliable redundancy system can be constructed by costs and small installed capacity. 

[0034] Drawing 7 shows the block diagram which built the power-source system into the magnetic disk drive in other examples 
of this invention. This drawing shows concrete arrangement of a common bus Bu3, a magnetic disk, and an AC/DC converter. 
The output of the power supply units PS1-PSk constituted from an AC/DC converter uses a common bus side as sockets 
PC1 1-PC21 so that direct continuation can be carried out to the common bus BU three p1 by the side of +, and common bus 
BU3f1 by the side of - and it is using the power supply unit side as plugs PJ11-PJ21. + The near common bus BU three p1 is 
connected to common bus BU31 p-BU3np through the next common bus BU three p2. Common bus BU3f1 by the side of - is 
similarly connected to common bus BU31 f-BU3nf through the following common bus BU3f2. 

[0035] Moreover, magnetic-disk DU11 - DU1m are connected to common bus BU31p and BU31f by sockets DC11-DC14 and 
plugs DJ11 1-DJ141, and a magnetic disk DUn1 - DUnm are connected to common bus BU3np and BU3nf by sockets DCn1- 
DCn4 and plugs DJn11-DJn41. Since it arranges the socket of a magnetic disk, and two plugs at a time, connection becomes 
certain and they also tend to carry out immobilization, and they can lessen a poor contact etc. Only the common bus divided 
even when a trouble arose in a load side by dividing the common bus by the side of a load like BU31 p-BU3np is downed, and, 
otherwise, the common bus can be valid. If it is furthermore made arrangement by the common bus, the socket and the plug, the 
insert and remove of a power supply unit or a magnetic disk will become possible simply, and they can do extension simply. 
[0036] Drawing 8 shows the magnetic disk shown by drawing 7 , and the example which has arranged the control circuit for 
magnetic disks besides a converter. Here, the negative-electrode side of a common bus is omitted. The output of the power 
supply units PS1-PSk constituted from a converter uses a common bus side as Sockets PC1-PCk so that direct continuation 
can be carried out to a common bus BU1, and it is using the power supply unit side as Plugs PJ1-PJk. The common bus BU1 is 
connected with common buses BU1 1-BU12 through the next common buses BU01-BU04 BU21-BU22. 

[0037] Moreover, magnetic-disk DU1 1 - DU1m are connected with a socket DC 1 1 - DC14 — by the plug DJ 1 1 1 - DJ141 — in 
common buses BU1 1 and BU12, and a control circuit CU 1 1 - CU1m are connected with a socket CC 21 - CC24 — by the plug 
CP 1 1 - CP41 — in common buses BU21 and BU22. Since it arranges a magnetic disk and the socket of a control circuit and 
two plugs at a time, connection becomes certain and they also tend to carry out immobilization, and they can lessen a poor 
contact etc. Even when a trouble arises with one common bus by dividing the common bus by the side of a load like BU1 1, 
BU12, or BU21 and BU22, since the common bus is otherwise valid, a system down is not carried out. If it is furthermore made 
arrangement by the common bus. the socket, and the plug, the insert and remove of a power supply unit or a magnetic disk will 
become possible simply, and they can do extension simply. 
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[0038] Drawing 9 shows an example of connection by the common bus of two or more converters and two or more magnetic 
disks which are loads. While arranging two or more common buses and multiplexing them in this example, it is the example which 
hierarchized the common bus which divides a magnetic disk and connects with it first the magnetic disk which is a load — two 

or more groups DU 11 - DU1m DUil - DUim, and two or more common buses BU1 1 which divided into DUnl - DUnm, 

prepared for every group of the, and have been arranged like illustration - BU1g, and .. it connects with BUM BUig..BUn1 - BUng. 
Connecting magnetic-disk DU11 - DU1m to the 1st common bus BU12 through a common bus BU11, and diode D112 - D1m2 
through diode D1 1 1 - D1m1, further, it connects with common bus Bu1g, and a negative-electrode side receives supply of 

power. Other groups' magnetic disk DUi1 - DUim DUn1 - DUnm are similarly connected to the 1st common bus BUM 

BUig..BUn1 - BUng. It has connected with the common bus by the side of these positive electrodes in the 2nd common bus BU2 

and BU4 through fuses F11-F12 R1-R2, ..Fn1-Fn2, switches SW11-SW12 and ,.SWi1-SWi2, ..SWn1-SWn2. 1st common bus 

BU1g by the side of a negative electrode and ....BUig..BUng are each converter PS 1.. It is PS2.. It has connected with the 2nd 
common bus BUS directly with the negative-electrode side of PSk. Moreover, the 2nd common bus BU2 and BU4 is connected 
to common buses BU1 and BU3 through SW1, SW2, and fuses F1 and F2. In common buses BU1 and BU3, it is [ — F0k1 and 
F012 / ~ F022 / — It has connected through F0k2, respectively. ] each converter PS 1. — PS2 — PSk is a fuse F01 1. — 
F012 In addition, in the output of a converter, it is diode DP 1, respectively. — DPi — DPk was connected and the reverse 
current is prevented. Furthermore, between the positive electrode of each 1st common bus, and a negative electrode, they are 
capacitors C011 and C012. — C Oil, CO i2 — C0n1 and C0n2 have connected, and capacitors C01 and C02 have connected 
with each 2nd common bus similarly. 

[0039] Thus, since a fuse F1 1 goes out when short circuit accident arises, for example with the 1st common bus BU1 1, since 
the common bus is constituted in multiplex, this bus is downed, but since power is supplied to the group of magnetic-disk DU1 1 
-DUim with other 1st common bus BU12, a magnetic disc system does not stop but can secure high dependability. Moreover, 
since the common bus is hierarchized, if a switch SW1 1 is opened and fixed and repair is completed when fixing the short circuit 
accident of the 1st common bus BU11, maintenance can be done simply that what is necessary is to exchange a fuse F1 1 and 
just to switch on [ SW1 1 ]. A system is not downed, even if the 1st common bus BU1 1 is supplied to the current by other 
magnetic-disk groups from the common bus of a double system also in repair and one line breaks down. Since other 1st common 
bus is constituted similarly, it has high dependability. Moreover, a system down is not carried out even if one common bus breaks 
down, since the 2nd common bus also constitutes the double system. The capacitor inserted in each common bus makes fuse 
fusing easy with the stability of an electrical potential difference at the time of the short circuit of a common bus, and lessens 
effect of the common bus on others. Or it is effective in preventing changing the electrical potential difference when inserting 
the magnetic disk which is a load with a live wire, or sampling. 

[0040] It is more convenient to constitute the group of the magnetic disk linked to the common bus of a lot from a multiple of 8, 
since a magnetic disk is used for the memory of a calculating machine and the die length of the data to treat consists of 8-bit 
multiples. Moreover, since the data list recorded on a magnetic disk is too constituted from a 8-bit multiple By constituting the 
number of the i—th common buses as a multiple of 8, and carrying out a record data list in the different direction of a common 
bus For example, magnetic-disk DU11 — DUM — Even if one group's common buses BU11 and BU12 are completely downed by 
making DUnl into a data list, the 1-bit data downed from parity and 7 -bit data are reproducible, furthermore, 1 — i — n which is a 
data list when extending a magnetic disk — **** — ** — a configuration with sufficient effectiveness reliable as a system can 
be performed by carrying out making it extend in the direction of 1 — m, and extending the number of Converters PS according 
to the extension. 

[0041] Drawing 10 is the example which formed two or more common buses. It is the example which multiplexed two common 
buses, using respectively the common buses Bui, Bu2, and Bu3 of drawing 4 . Although the gland side of a common bus is 
omitted here, even if one common bus causes accident, such as an open circuit, it is not necessary to suspend a system, and 
improvement in dependability is attained by multiplexing a common bus. The input of the source AcS1 of an alternating current 
and each rectification sections Re1-Re3 is connected, and, as for a common bus Bu1 1, the input of the source AcS2 of an 
alternating current and each rectification sections Re1-Re3 is connected, as for a common bus Bu12. With such a configuration, 
even if one source of an alternating current breaks down, a system is not downed. Moreover, the output of two or more 
rectification sections and the input of two or more converters Conl - Conk are connected to common buses Bu21 and Bu22. 
The output of a converter Con1 - Conk and two or more loads Lo1-Lom are connected to common buses Bu31 and Bu32. Are 
such a configuration, and in common buses Bu31 and Bu32, set capacity of each load to WL and a number is set to m. [ whether 
the number of each load and converters is chosen so that Wcx(k-1) >=WLxm may be materialized, when the several h permission 
failure whose system can continue actuation is 1, even if an one piece converter will break down, if capacity of a converter is 
set to Wc and a number is set to k, and ] By choosing the number of each load and converters so that Wcx(k-2) >=WLxm may 
be materialized, the case with two permission failures can do a reliable system to failure. That is, even if the rectification 
section, one of the converters, and two break down, while not carrying out a system down, even if one of the common buses of 
these causes failure of an open circuit etc., it does not result in a system down but a reliable system can be built 
[0042] Drawing 1 1 shows the power-source structure-of-a-system Fig. which are other examples of this invention. In this 
example, it is different from the power-source system indicated until now at a point equipped with the power-factor- 
improvement circuit The output of the rectification sections Re1 and Re2 by which it was constituted from a diode bridge DB is 
connected to one power-factor-improvement circuit Pf through inductances Le1 and Le2, respectively. The effectiveness that 
end with one, and it is small and a power-factor-improvement circuit is made cheaply is acquired by making it such a 
configuration. 

[0043] Moreover, both are displayed for the common bus which is a common bus here + and - side, common bus Bu1g by the 
side of the common buses Bu1, Bu2, and Bu3 by the side of + and - Bu2g, and Bu3g are used, and the input of a common bus 
Bui and the rectification sections Re1-Re2 of the source AcS of an alternating current and plurality is connected. [ g / Bu1] 
While the output of two or more rectification sections connects with a common bus Bu2 and Bu2g through the power-factor- 
improvement circuit Pf, the input of two or more DC to DC converters Con1-Con2 is connected. The output of converters 
Con1-Con2 is connected to a common bus Bu3 and Bu3g, and two or more outputs 01 and 02 are supplied to a load from this. 
[0044] The configuration and actuation of the above-mentioned power-factor-improvement circuit Pf are explained here. It is 
constituted so that the output of the rectification section Re 1 may be short-circuited by solid state switch Mo3 through an 
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inductor Le1, and the capacitor C2 is connected through diode D6 after that Solid state switch Mo3 is controlled by the control 
circuit CC 2 here so that the terminal voltage Vc2 of a capacitor C2 changes uniformly. ON / off ratio (Duty) will be controlled in 
proportion to the difference electrical potential difference of the output voltage Vdb of a diode bridge, and the terminal voltage 
Vc2 of a capacitor C2 by which full wave rectification was carried out by this, while the terminal voltage Vc2 of a capacitor C2 is 
lower than the output voltage Vdb of a diode bridge, ON / off ratio becomes large, and with the big energy stored in the 
inductance Le1, it works so that a current may be passed to a capacitor. Moreover, since the energy with which ON / off ratio is 
stored in an inductance Le1 by becoming small is small when the terminal voltage Vc2 of a capacitor C2 becomes high from the 
output voltage Vdb of a diode bridge, it prevents the current which charges a capacitor changing too much greatly. By the above 
actuation, it can prevent becoming pulse-like about the current which flows from an alternating current, and the power-factor of 
an ac side can be brought close to 1 . 

[0045] On the other hand, the electrical potential difference of a capacitor C2 is given as an input to DC/DC KOMBATA Con1 in 
this drawing through a common bus Bu2. The configuration is the converter of a double forward mold, diodes D4 and D5 are 
connected like illustration, and a primary side becomes so that the series connection of the transformer TR may be carried out 
to two MOS transistors M01 and M02 and tucking up its sleeves with a cord may be carried out to each transistors M01 and 
M02 and Transformer TR. The secondary consists of diodes D1 and D2, and an inductance L and a capacitor C1. Solid state 
switches Mol and Mo2 feed back the load current detected by the electrical potential difference and current sensor Cs1 of a 
capacitor C1 by the control circuit CC 1, and ON / off ratio (Duty) is controlled here. Diode DP 1 is for preventing the back flow 
of the output power for carrying out parallel operation to a converter Con2, and control line CL is a control signal for [ of a 
converter ] carrying out parallel operation, and it shows the reference signal of current control. 

[0046] Drawing 12 is the power-source structure-of-a-system Fig. of other examples of this invention. A different place from 
drawing 1 1 is to process two ac inputs in one powe reactor-improvement circuit Each output of the sources AcS1 and AcS2 of 
an alternating current is connected so that MOS transistor Mo3 may connect too hastily through the rectification sections Re1 
and Re2 and inductances Lei and Le2 at the time of ON. Moreover, it connects so that the energy with which MOS transistor 
Mo3 was stored in inductances Le1 and Le2 at the time of OFF may be charged by the capacitor C1 through diode D6. 
[0047] Power-factor-improvement actuation controls Duty which are ON of MOS transistor Mo3, and an off ratio so that it may 
become fixed about the electrical potential difference of a capacitor C1 by the control circuit CC like the above-mentioned. If 
the electrical potential difference of a capacitor tends to become high, the increment in the current which makes Duty small and 
flows into a capacitor will be pressed down. Since it will operate so that a current is pressed down, and a current may be passed, 
when low when the electrical potential difference of the rectification section is high if it does in this way, the pulse-current 
which flows in from the source of an alternating current is pressed down, it becomes close to the same sine wave as an 
electrical potential difference, and a high power-factor with little harmonic content is obtained. Moreover, since this operation 
operates similarly to both inductances Le1 and Le2, it can bring an input current close to a sine wave to each source of an 
alternating current Moreover, it can miniaturize by the ability of a power-factor-improvement circuit to be managed with one in 
this way. Drawing 13 is the power-source structure-of-a-system Fig. of other examples of this invention. A different place from 
drawing 12 omits the component for power factor improvement, and it is made to also make power factor improvement attain 
using two switching elements for the converters of a double forward mold. DC to DC converter Con is a converter of a double 
forward mold like illustration, and it connects diodes D4 and D5 like illustration so that the series connection of the transformer 
TR may be carried out to two MOS transistors Mo1 and Mo2 and tucking up its sleeves with a cord may be carried out to each 
TORANJISU Mo1 and Mo2 and Transformer TR. It connects so that the output of the sources AcS1 and AcS2 of an alternating 
current may be short-circuited by switching element Mo1 through the rectification sections Re1 and Re2 and inductances Le1 
and Le2. Moreover, it is controlled so that the electrical potential difference of a capacitor C1 becomes fixed, while it controls 
the output voltage of a converter, although the control circuit CC which controls a switching element is not illustrated. With 
such a configuration, switching element Mo1 and diode D4 operate so that actuation of a converter and the actuation for power 
factor improvement may be combined. In this circuit, if switching elements Mo1 and Mo2 are controlled by some conditions, 
converter actuation and power factor improvement can be attained to coincidence. With the condition, a converter is controlled 
by switching elements Mo1 and Mo2, and power-factoHmprovement actuation is performed by switching element Mo1. Power- 
factor-improvement actuation performs **** to which switching element Mo1 makes the period of ON longer than switching 
element Mo2. The actuation short-circuits inductances Le1 and Le2 with the difference of a "on" period, conserves energy, and 
stores the energy in a capacitor C1 through diode D4 at the time of OFF of switching element Mol. For this reason, a control 
circuit CC controls **** of ON of switching elements Mo [ Mo1 and ] 2 to make regularity the electrical potential difference of a 
capacitor 01. If the electrical potential difference of a capacitor C1 tends to become high, the increment in the current which 
makes the difference of the above-mentioned ON small and flows into a capacitor C1 will be pressed down. Since it will operate 
so that a current is pressed down, and a current may be passed, when low when the electrical potential difference of the 
rectification section is high if it does in this way, the pulse-current which flows in from the source of an alternating current is 
pressed down, it becomes close to the same sine wave as an electrical potential difference, and a high power-factor with little 
harmonic content is obtained. Moreover, since this operation operates similarly to both inductances Le1 and Le2, it can bring an 
input current close to a sine wave to each source of an alternating current 

[0048] Drawing 14 shows the example which applied the power-source system of this invention to the power source of the 
motor which drives an electric vehicle. In an electric vehicle, power is supplied to an inverter from a dc-battery, DC / AC 
conversion is carried out with an inverter, an ac output is obtained, and a motor is driven with the output In this example, in 
order to improve the dependability of equipment, since power is supplied from other dc-batteries even if dc-battery of one of 
the two is downed, a system is not downed by connecting between two or more dc-batteries Btl and Bt2 and two or more 
inverters In1-Ink with a common common bus. Moreover, between two or more inverters In1-Ink and two or more motors Mt1 
and Mt2 is connected with the common common buses Bu31 and Bu32. What is necessary is just to choose so that 
Wpxk=Wmxm may be materialized in order to have a full load with all inverters, when capacity of each load motor is set to Wm, a 
number is set to m in the common buses Bu31 and Bu32 of such a configuration, capacity of an inverter is set to Wp and a 
number is set to k. However, even if an one-piece inverter breaks down, when the several h permission failure whose system 
can continue actuation is 1, it can attain by choosing so that Wpx(k-I) >=Wfxm may be materialized. Furthermore, the case with 
two permission failures can be attained by choosing so that Wpx(k-2) >=Wfxm may be materialized. Moreover, if capacity of a 
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dc-battery is set to Wb in a common bus Bu2 and a number is set to a, it can attain by choosing the relation between a dc- 
battery and an inverter so that Wbx(a-1) >=Wpxk may be similarly materialized for one permission failure. Since power is supplied 
to a motor from other inverters even if one inverter will be downed, if it does in this way, since a system is not downed but 
operates normally, it can obtain a reliable system. Although the gland side of a common bus is omitted here, even if one common 
bus causes accident, such as an open circuit, it is not necessary to suspend a system, and improvement in dependability is 
attained by multiplexing a common bus like Bu31 and Bu32. 

[0049] Drawing 1 5 shows the example which applied the power-source system of this invention to the computer. Direct current 
voltage is supplied for the output of the sources AcS1 and AcS2 of an alternating current to the common bus Bu21 through the 
rectification sections Re1 and Re2. It has connected with a converter Conl - Conk from the common bus Bu21. Converter C0n1 
- a Conk output are connected to Loads Lc1~Lcn through the common common buses Bu31-Bu32. Converter C0n1 - Conk are 
connected by the control line CL, and maximum current control is performed. Thus, if constituted, even the load is multiplexed 
with the minimum configuration from AC power supply, and a reliable power-source system can be supplied with an easy 
configuration. 

[0050] Drawing 16 raises the dependability of the power-source system of drawing 1 5 more. Having connected the dc-battery 
Bt1 to the common bus Bu21 of direct current voltage has the configuration. Thus, since it can operate with a dc-battery even 
if AC power supply is downed by the configuration, a reliable power-source system can be offered. 
[0051] 

[Effect of the Invention] Each current of two or more converters was detected, and even if the converter from which it broke 
down in the juxtaposition converter, and the output current became zero with the maximum current control system which 
doubled the current of each converter with the greatest current in them contained, it enabled it for the remaining converters as 
they are to share a load according to this invention. Moreover, a common bus common between two or more converters and two 
or more loads is arranged, and reliable redundancy operation can be attained by giving the relation it is further related between a 
converter and a load. 

[0052] Moreover, two or more ac inputs which gave redundancy are controlled by one circuit for power factor improvement 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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